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IX. Theorema Spherm-Catoptricum Uniyer/ale. (per 
jD. Humfredum Ditton. 



FOcorum Inventio tarn in Dibptrica, turn in Catoptricflti 
ex Calculoprocurvis Caufticis facili modo fequitur. Nil 
enim aliud ageriddra eft, quam ut locus m quo Radius (ad 
Gurvanij vel Refringentem, vel Rfefledentem perpendicula- 
ris) CurvamDiacaufticamvelGatacaufticam tangit, c6gaitus- 
habeitur. De qu4 methodo videatur D.i^ytfi Liber Fiuxio- 
riumnuper editus : nos ex aliis princ^iis, rem (ad Catoptricamj 
quatenus fpettat) aggrediemur. 

Sit DEF Specuii Spherici cpncavi 
partio, cu jus Centrum S, femidiame- 
ter BE vel BD: Sit etiam A pun£t\mi 
radians in axe collocatum, a i^uo pfo- 
fluat radiofa linea AD,4ua:^ad pu'ft- \ 
^uffl D refjectattir w b,C Invefti- \ 

\ diflantia. 

Notandumvero, quod pundlrum D ipfi^^ proximum fpp* 
ponimus. Radii enim remotiores oculum Tqiiem in axe A E 
conflituimus) pra^terlabuntur, nee ad imaginis vifionem afi- 
quid faciunt. Porro^ propter arcum D E indefinite parvum, 
anguii DAB, ADB (ut& ipforum fumma DBC) funt quam 
minimi, acidcirco eandem habebunt inter fe rationem, quam 
ipfis latera oppofita : quo ratiocinii prindpio poflto, ad The- 
orema Dioptricum pervenit, D. //^//W//i Geometrias Profeflbr 
«tp^d OjcDnicnfes. 

Hifce premiffis, fit AB^ABD = BE=r. BC = 2r. 
GE C^ r ~ z, fed brevitatis caufa ponatur) =/. Quan- 




tkafBil ffr ^nita fuiit (dontur cnit^ ftjmWiameter r^ 
ac puofti kicicJ^ a yertice diftantia) « vero 8c / quaefitsB acin- 
cognitx. Jam in TriaagulG V>AB, erlt <" DAB: ^^ ADBi: 
r i L iJcm in Triangulo OBC, < BDC = < ADB, «k 
mturaReflexionis, Sc < DBC = ■<!dAB+ < ADS, ex 
Eleqfi. Euc] . Ergo curtt < DBC Ct yt r 4" b, . & < BDC «t 
fa ; cfit ctiam' <! DBG : < BDC : : r-f" b •* b, & (quod ex 
-principio fupra inemorato confequitur) DC : BC : : r 4- b : 
b. Sed qaoRiam pundum Z) ipfi fi prpximum eft, erit D C 
ipfi CE cqualis eftirnanda, ergo CE : BC : : r -f- b: b 5 hoc 
eft f : z :: r 4" b : b, & ( comparafldo Anteccdedtiurh 8c 
Confequ iotium furamas ad Antecedentes) f + z : f : ; r 4- x 
b : T-jrb ; fed f -)- z = r, ?rgo r : f : : r -f- 2 b : r 4" K 

'ergof=7~^. Q^: E: I. 

Si ponatur r -hb (= AE) ==d, Tlieorema in forraam 

contradltoreni rt cfigct ar,- & ilc ilabit f == ^. Sed utrovfe 

fiKiKio,^ focorum iqventioni, quaecunqj tafi^em fit^ yel Speculi 
forma, vcl radionim conditio, aptum evadct. 

Ci^r#//: i Erit z d = d f ^ r f, fiw AE x BC = AB x CE, 
vd quod idem eft^ litiea AE harmoaice dividituf in pundiis 
A, B, C, E| nam pr^dicta fLedangulorum equalitas, Jineae 
fecttadiim proportionem harmonicamfc<f|^^ propria eft- Patft 

hiBC veritis : Eft enim 1"^= ^^^ & z= r — f == r — ^^^ii 

iinde valories holfcc fu,bftitiiendo, Equatio manifefta fict. Ade© 
ot in omni Spec«lo Spherico, lineaej DA, DB, DC, DE, font 
Harmoiiicaks j & PuaSum radians, Centrum, Foems, Vet* 
f€X font panda div^ifionem Harmonicam efficientia* 

QrolLlt t^Pofitodi> rj erit ex calculof, five ~-^-^- 

feraper. Hoc eft, fi piancai radiantis diftantia major fit Sc« 
miiiiamtetro $^culi, foci diftantia femper major eric quarts 
parte Diametrl. 

Item, erit -^ < r fedaper. Hoc eft, diftantia foci (en£ 

per erit minor Ipeculi femidiametro. 

i*- Si ponatur d = r, erit — ~, five f = r. Hoc eft, (i 

pun^ban^ radians in centrp fpecuU conftituatar, bnago fjus 

ibi cum eo unietaf. 
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3a, si poflalor.il < r, torn iplius f ^xprdUo trlt velpoff- 
11 va vel ncgativa vel infinita, prout qiiaotitas 2 d quantitate 
f vel major eft vel minor, vel ei equalis. 

Si X d !> r, hoc eft, fi d > I, turn ponftum radians 

& focus ad cafdein partes Cpccuti jacenr. 
Si 2 d <r, vel d <^, cum Imago, in axe ulrra fpecu- 

ii verticem produfto, lira eft. 

Si 2 d — r, veld = ^, liii^go infinite diflat, five radius 

refilexus, -axi paralieliis <^vadk. 

CorolL \\h Calculi htyus cpe cx|jediie dekrminari poted, 

quomod© objcifti radianris (fpcculi re^prdu ) oldtui, ipfius 

Imasifiis motos refbondcr. Sir (ut airea) Imaginis a (pecu- 

lo diftanria = -|^, tjuando object* i diftantk eft d* Muretur 

Jam titcunqueoljedli diftaoda, & ( x d, fi^iind, quaritirate 
n Namerum vel integrum T/elfrafcuiii defigrunce : & fic loco 

pricris Equafionis, ^^^^jh,y habebimus pro Novo Fcco afl- 
am Equatiooem, F = T^jzr* E^ qoidem fi n Nume^um in- 
tegruiTi exprimere foppooatur, fccunda h^c cbj.&i diftantia 
prima major erir, 11 vero €itin<!kuSr mm mirior eric prima. 
Hiice pofiris, li d > r, & n fit integer, erit F < f, id eft, 

erit --ff^ < -4^, five ioddr — ndrr <2nddr^ 

it 1^ <3uod manifeilum eft. Hoceft^ h in fpeculo concave 
obje<fti diftantia major fir (emidiametro, turn recedenteobjeito 
a fpeculo, Imago verft<ripeculum accedet. Rmfm^ defigner 
n Nymcrum fracfluui, & tunc rcpersetur 2, n d d r --* n d r r 
> 2nddr— -drr, five F > £ Hoc eft, accedente obje£lo 
ad fpeculum recede! Imsgo. 

Supponarm jam d <li ut & alia qu^cunque Utobjedli 
diftanria n a lotelligatur ea Temper minor cife quann * . Turn 
crunt %. u n d r — o d r r, & 2 nd d r •— d r r, q lantirates ne- 
gitive , i^ endrr— inddr, &drr«-2nddr qmo- 
ritates p dtivse. it quidem fi n numero integro ^quecur, 
erir r ^ r — 2.nddr> drr — 2 nddr, five F > f 5 fi 
vero a fr idio fit, turn erit -ndrr ~ z n d d r < dj r -^ 
2 n d d r, fivQ F ^<J f. Hoc eft, fi in fpeculo conca vo cbjecll 
drftaotia minor fit fpeculi Diametri quarti parte, turn rcce- 

dente 



dfenfeo&jefto a fpeculd, recedct^ Imago ; vel accedeote 

ebjedo vt r igs ff^ailum, Imago et iam ace^det. 

Eth^cocBua fqu^ cakuli veftigia premencio deduxlmm) 
Scholio uoico c^ dcJufir, & in fua Catoptrici tradidit D. 

erit f^=:|^- qose regula cflr pcd Radiis piralkiis, five pro. ob* 
obje<3^o radiameaddiilamiamlolinitam^ remoto. Idem ftqii^« 
tur, polito b iiifinko in Ecy^atiOne f = ' 
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Cwoll V. Jn Eqiijt om-^ ; mutato. guantit*txs' r figoo 
negativo in pQfitivum, eriti=:^| vd ia eqiJaripne-f = 
•TTTg, mutato figno pofevQ m 'ncgattvuro, eric tunc f=: 

I-fcr^ qy^ tegulam eAtbes? pro f^etulo vcrus nbjecflufn ra- 
diu.s fonvexa. Patet hiec rnutatio figni ,• nam ficut infpecu- 
io conca vo d == j -f- b, ilc in convexo ci == b w. r. 

Coro/l.Vl th rpectiid CoilVexo (fti?ntibus qu£e ad Cor. ni. 
annocavimus de Cohcavo) parebit quod (fi n fit nnrneru's in- 
teger) 2 rnd d + n drr > 2rndd+'drrj & (n fra« 
ctione exiftente) qucd arndd + nd rr <arndd4-drr. 
Hoc eft, quod rece.ienre obje<ao a fpeculo, vd ver/iis ideai 
accedente Imago fimilter recedetve] accedet. 

Patet etiam in fpeculo convexo, objeao ad mmenfamufq' 
diftantjam retrocedente, fmaginem tamtn iHius non uJtra 
Dlametri partem q«artam abire a vertice, fed ibi, in panda 
centrum inter & verticem medio, fe fifiere. Po'fito enim' d 
vel b infinito. erit f = f^ vel ^, id til (utrovis modo) =zi, 

Hifce adjungi poteft & Probiematis Catoptrici Coluth^ Ra. 
dtantisfofuionem refpeaufpmtli datirakm iji'vemre, ut radi^ 
am ad ipfius Imagimm afpecukfaaHm, datamhahent ratimem 
iit Ratio data r : q. & fymbolo O defignetur Obieaum I 
Imago, d diftant;.a objedi, & f imaginis a fpeak Um 
(quod demonftra vrt D. Greg:) erit O : H : d : f, (hoc eft Ob- 
jedram & Imago funt diftantiis fuis a fpeculi vertice dirc^e 
proportionales) & quoniam requiriiur ut fit O ■ I- 11 r la 
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j«l^: fjjfidcft-efie d rf :; f : g, vel (t|t|i{}S f exprefljoaem fcri-^ 
beado) d ; ^^ :: r.-q, unde addq— rdq =:rdr, ,& 
1 dq = rr + qr, &d = ~^. Uflde qUoniam d r = 

~ ,q t & » d — r= ■-, ent etiam t iive ^-g— ; j^— 

^^^■ s=SI£4ii3LI? =^--qiK:'j?ft ipfius f, five imaginis a 

-4|>ecuto diftOTtia', h«ic objedi diftantiae congrua. Ergo fi 

• ftituatar objeauta ad diftantiaaii^. ipfius rmago fa^a ad 

diftantiarn ^ ei comparata, candem habebit rationem,^ quain 

15 : r, fiw erit O : I : : r : q. Nam O : I : : d : f : : '-^ . 



Objedufli Radians & Imaginefli hie taoquamltneas con- 
iid6«i«iaiu& Si cnioi Saper^cxes font, turn erit 0:^I ' ^ 
4' : f •, & d! : ii : : r: q, fie ut ultimo deveniatur ad Equa- 
tioncm 4dd -4qdr=i? -- qrr, equt radicis d valdr, 
Meibodii vi^garibus facilliti^ to»i?niri — 




I I ■ I II ..IKII »'■— ■ '" ■ - 



LO N D O Nj 



I, U JM If ^ J^i , _, ^ -, ... - 

rantcu ^^^^iig p^^^^^^ >«« in 5f Pauh Church-yard, 1705- 



